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ABSTRACT 
 
The Impact of Logging on Aquatic Salamander Communities 
by 
Heather N. McDonald 
 
For this study, the abundance of the salamander fauna in two streams was compared to determine 
the impact of logging activities.  After five months of study, the area around one stream was 
logged by the National Forest Service.  Following logging, the abundance of salamanders in the 
stream was greatly reduced, while the population in the undisturbed stream remained relatively 
unchanged.  Six abundant species were used as indicators; two of these species (Desmognathus 
quadramaculatus and Desmognathus ochrophaeus) were negatively affected by the logging, 
while four species (Demognathus fuscus, Desmognathus monticola, Eurycea wilderae, and 
Gyrinophilus porphyriticus) were not affected.  Body sizes of salamanders, used to represent age 
class, were analyzed to determine if the age/size structures of the populations were altered.  This 
parameter was not impacted significantly by logging; all age/size classes of the populations were 
equally affected. 
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CHAPTER 1 
INTRODUCTION 
 
     Salamanders are extremely important to the ecology of the southern Appalachians mountains.  
The diversity, density, and biomass of salamanders in the southern Appalachians is unmatched 
worldwide (Petranka et al. 1994).   Birds tend to be a major consideration in forest management 
plans whereas salamander species are often overlooked, even though the total biomass of the 
salamander population is estimated at 10 to 20 times higher than that of birds (Petranka et al. 
1994) and exceeds that of all other vertebrate predators combined (Hairston 1987).  Several 
studies have determined the density of salamanders in old growth forests of the Appalachian 
Mountains.  Petranka et al. (1994) suggested that densities in old growth forest may reach 1-2 
salamanders per square meter on the forest floor, with even higher numbers in undisturbed 
stream and stream-side habitats.  Jaeger (1980) reported densities of Plethodon cinereus (red-
backed salamander) in the southern Appalachian Mountains to be 2.2 individuals/m2, and 
Hairston (1987) found up to five species of Desmognathus co-existing in some southern 
Appalachian streams.  
     Salamanders are important components of both stream and terrestrial habitats and fill many 
roles in the ecological food web.  In headwater streams where fish are absent, larger 
salamanders, such as Desmognathus quadramaculatus (black-bellied salamander), often serve as 
the primary vertebrate predator (Bury and Corn 1988).  Salamander larvae function as both 
primary and secondary consumers, feeding on submerged algae and other plant life as well as 
micro-invertebrates (Bury and Corn 1988).  Because of their small size, salamanders are capable 
of consuming prey too small to be consumed by most birds or mammals, thus converting the 
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biomass of small invertebrates into prey suitable for larger predators (Pough 1983).  In addition, 
salamanders are ectothermic, so energy they consume goes directly into the production of 
biomass rather than being used for thermal regulation (Pough 1983).  Thus, salamander biomass 
serves as a food source for larger vertebrates such as fish, snakes, birds, larger amphibians, and 
many species of mammals (Duellman and Trueb 1986).  Although not widely known, 
salamanders occupy a significant role in energy pathways and the transfer of energy across the 
aquatic-terrestrial boundary (Bury and Corn 1988). 
     Vast expanses of old growth forest were present in the southern Appalachians before they 
were colonized by European settlers.  At that time, most of these forests would have been 
characterized as old growth and contained a high degree of stratification of vegetation layers 
including large live trees, large standing dead trees, and an abundance of large woody debris on 
the forest floor (Fredrickson 1998).  The remaining land would have been dominated by earlier 
stages of successional recovery from non-human disturbances, which allowed for the retention of 
early and mid-successional tree species within the forest mosaic (Fredrickson 1998).  Today, 
timber production relies almost entirely on secondary forests that are harvested on 60-120 year 
rotation cycles.  Timber harvesters suggest that these rotation cycles are compatible with 
maintaining biodiversity and that sufficient areas of primary forests will remain to preserve 
biodiversity (Nyberg et al 1987).  However, Duffy and Meier (1992) concluded that recovery of 
the herbaceous understory requires at least several centuries longer than the 60-120 year rotation 
cycle.  Thus, the forests are economically mature long before they become ecologically mature.       
     Logging in the Appalachian Mountains can be extremely detrimental to water quality near 
harvest areas. The principal cause of this degradation in water quality comes from the eventual 
sedimentation in streams caused by the high degree of erosion in harvested areas  (Kochenderfer 
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et al. 1997).  The Appalachian Mountains are extremely vulnerable to erosion because of steep 
grades surrounding many streams. Stress caused by increased sedimentation is one of the most 
common causes of ecological dysfunction in lotic ecosystems (Waters 1995).  Rapport (1992) 
proposed a list of symptoms of ecosystem degradation brought on by increased sedimentation: 1) 
alteration in biotic community structure to favor smaller life forms, 2) reduced species diversity, 
3) increased dominance by r selected species, 4) increased dominance by exotic species, 5) 
shortened food-chain length, 6) increased disease prevalence, and 7) reduced population stability.    
     The 1972 Federal Water Pollution Control Act Amendments emphasized the need to protect 
water resources through various means and has led to the development of Best Management 
Practices (BMP; Aust 1994).  Tennessee uses BMP recommendations for all perennial streams 
however streams less than 2 m wide do not require BMP (Tennessee Division of Forestry 1993).  
Best management practices emphasize the use of streamside management zones (SMZs), which 
are vegetative strips along streams that serve to decrease sedimentation into the stream and in 
these areas more stringent logging regulations apply (Aust 1994).  SMZs serve to decrease 
sediment entering the streams, remove overbank from stream flow, and help maintain stable 
stream temperatures (Aust 1994).  Tennessee recognizes a SMZ of 8 to 44 meters, depending on 
the size of the stream and the degree of the slope surrounding the stream (Tennessee Division of 
Forestry 1993).  With the exception of Tennessee, all states in the southeast recommend that site 
preparation and disturbances be eliminated within the SMZ area (Aust 1994).  Tennessees 
BMPs maintain that clearcutting is an appropriate method of timber removal, whereas most other 
states use more environmentally sound methods of timber removal (Tennessee Division of 
Forestry 1993).  
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     Logging activity has profound impacts on salamander populations in the Southern 
Appalachian Mountains.  Ash (1988) found a total elimination of salamander species within a 
few years of clearcutting, whereas Petranka et al. (1993) estimated that 75-80% of salamanders 
and half of the resident species were lost after clearcutting.  Most southern Appalachian 
salamanders are sensitive to environmental disturbances that modify prevailing temperatures, 
humidity, or soil moisture regimes (Petranka et al. 1994).  Logging degrades forest-floor 
microhabitats for salamanders by eliminating shade, reducing the amount of leaf litter, increasing 
soil surface temperature, and reducing soil moisture (Bury 1983).  The limiting factor in 
salamander survival may be moisture availability (Duellman and Trueb 1986).  Logging 
conditions mimic  long-term drought causing salamander mortality from heat stress and 
dessication.  During prolonged periods of reduced moisture availability, many salamanders will 
burrow into the ground.  Salamanders of the family Plethodontidae, that dominate salamander 
populations of the southern Appalachian Mountains, feed mostly at the ground surface and rarely 
underground (Petranka et al. 1994).  Because of dry conditions caused by logging, few of these 
salamanders will venture to the surface to feed, which may result in a decrease in fecundity and 
eventual starvation of the salamanders (Petranka et al. 1994). 
     The first years following logging, when leaf litter and canopy cover are greatly reduced, seem 
to be the most critical time for salamander populations because many terrestrial salamanders are 
largely eliminated during this period (Petranka et al. 1994).  Decreased fecundity cannot explain 
this initial reduction in salamander numbers because salamanders have a fairly long life span 
(Petranka et al.1994).   Dispersal also is not a logical possibility because most salamanders have 
small home ranges and are extremely philopatric, so even if some salamanders migrate out of the 
logged area most generally do not survive (Petranka et al. 1994).  DeMaynadier and Hunters 
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review (1995) of T. Pauleys previously unpublished data on the relocation of Cheat Mountain 
salamanders (Plethodon nettingi) suggests that salamanders are not able to survive relocation.  
Although populations of Plethodon nettingi were already present in the relocated area, all 50 
translocated animals perished. 
     The impact of logging on aquatic salamander communities has been largely overlooked, 
especially in the southern Appalachian Mountains.  Bury and Corn (1988) found a decrease in 
aquatic adult and larval amphibian populations following clearcutting in their study of the Pacific 
Northwest.  Three possible reasons for the decline were cited: 1) increased stream temperatures 
due to a decrease in canopy shading; 2) increase in fine sediments which fill crevices in the 
substrate often used as cover by small larvae; or 3) a long-term decrease of woody debris 
available for larger salamanders to use as cover (Bury and Corn 1988).  Welsh and Ollivier 
(1998) reported a decrease in densities of stream amphibians following disturbances that led to 
increased sedimentation in streams.  Species relying on interstitial spaces in the streambed for 
cover were impacted most negatively (Welsh and Ollivier 1998).  Most of the studies concerned 
with the impact of logging on aquatic salamanders have taken into account only short-term 
effects without regard for the long-term consequences of logging (DeMaynadier and Hunter 
1995).       
     This study examines the impact of logging on aquatic adult salamander species and larvae of 
both terrestrial and aquatic salamander species.  Despite the large number of studies concerned 
with the impact of logging on terrestrial salamanders of the southern Appalachian Mountains, 
studies of impact on aquatic salamander communities are not available.   This information is vital 
to preserving the entire salamander community because most species of salamanders in the area 
rely on the aquatic habitat.  Based on studies of aquatic populations of the northwest (Bury and 
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Corn 1988, Bury 1983), the hypothesis for this study is that populations of aquatic salamanders 
will be negatively impacted by timber removal in the area surrounding the stream. 
12 
CHAPTER 2 
MATERIALS AND METHODS 
 
     The area sampled in this study was located in the Cherokee National Forest near the town of 
Shady Valley, Tennessee (-81.91, 36.53) in compartments 103 and 104 of the Watagua Ranger 
District.  These two compartments consist of 2,284 acres of forested habitat with 3 percent of the 
trees in the 0-10 year age class, 7 percent in the 10-30 age class, 26 percent in the 30-81 age 
class, 56 percent in the 81-90 year age class, and 8 percent in the 100+ age class (USDA Forest 
Service 1998).  Hardwood forests consisting primarily of poplar and oak dominate the 
compartments.   With the intent to provide escape and thermal cover for wildlife, hemlock and 
pine species were left in the area after logging.  
      Two streams were selected for the study, a control stream and an experimental stream (left 
prong of Big Creek; Figure 1).  The two streams were located within a half-mile of each other, 
they were at similar elevations (approximately 671m), and vegetation surrounding the streams 
was very similar. Using a single-tree selection style of harvest, the National Forest Service had 
the area around the experimental stream logged (Figure 2) beginning in June 2000 and 
concluding in September 2000.  The total area logged was 17 acres, and a residual basal area of 
20 to 30 percent remained in the logged area after the harvest (USDA Forest Service 1998).  
Approximately 6.8 percent of the stream was predicted to be impacted by logging (USDA Forest 
Service 1998).  The section of the experimental stream impacted was located in its upper 
reaches, where the total stream width was not large enough to warrant the use of streamside 
management zones.  In addition to logging, 1.29 km of temporary forest roads were constructed 
for logging purposes including a stream crossing (Figure 3).  After logging activities were 
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completed, the stream crossing was removed and the entire logged area seeded with grass seed 
and covered with straw in an effort to minimize erosion.  The area around the control stream 
(Figure 4) was left undisturbed.  The logged area was downstream from the control site; thus 
run-off from the logged area did not impact the control area.   
 
 
Figure 1.  National Forest Service Map Detailing the Logging Stand 
Control 
Stream 
Experimental 
Stream 
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Figure 2.  Photograph of the Experimental Stream Before the Surrounding Area Was 
Logged 
 
 
 
 
Figure 3.  Photograph of the Experimental Stream After the Surrounding Area Was Logged
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Figure 4. Photograph of the Stream Crossing Used to Transport Logging Equipment 
 
 
 
 
Figure 5:  Photograph of the Control Stream 
 
 
16 
   Both streams were divided into 43 quadrats, each 10 X 2 meters in size, which were sampled 
once a month beginning in February 2000 and concluding in April 2001.  Water temperatures in 
both streams were recorded at the time of sampling.  Ten quadrats to be sampled during each 
visit were randomly selected using the RAMAS Ecolab random numbers program.  In order to 
ensure independent sampling, adjoining quadrats were not sampled on the same trip, because 
salamanders will often swim into the adjoining quadrat to escape capture (Heyer et al.1994).  
The quadrats were sampled using fine mesh seines, and each quadrat was seined twice for a total 
of 10 minutes.   Individuals captured were examined to determine species and measured for 
snout-vent length (mm).  In order to ensure that identifications were correct, one adult and one 
larva from each species were sacrificed in a 10%  solution of MS-222, fixed in 10% formalin, 
preserved in 70% ethanol, and placed in the amphibian collection maintained on the East 
Tennessee State University campus (R.A. Pyles, Brown Hall room 115).  
       Using a two-way ANOVA, abundance data were analyzed (MINITAB statistical analysis 
software) to determine whether logging impacted the salamander community of the experimental 
stream.  Two-analyses were completed, 1 to determine whether the abundances of salamanders 
differed by month or location before logging and the 2nd to determine whether abundances 
differed after logging.  A probability factor less than 0.05 was considered significant.  
Abundances of many species collected were small, so data for individual species were plotted 
and inspected to ascertain whether variation in the degree of impact existed among species.  Size 
data (SVL) were also plotted to determine whether some size classes were impacted more than 
others.     
     With a two-way ANOVA the water temperature data collected were analyzed (MINITAB 
statistical analysis software) to determine whether logging significantly altered stream 
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temperatures.  Two analyses were completed, 1 analysis was employed to determine if the water 
temperature in the two streams differed prior to logging, and a 2nd analysis was employed to 
determine if stream temperatures in the two streams differed after logging.   The water 
temperature data were also plotted and inspected to examine variations in stream temperature 
over time. 
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CHAPTER 3 
RESULTS 
 
     A total number of 1366 salamanders were collected during the 14-month study period; 807 
were captured in the control stream, and 559 in the experimental stream.  The following 6 
species of salamanders (Table 1; Figure 7) were consistently collected from the 2 streams: 
Desmognathus fuscus (Figure 8), D. monticola (Figure 9), D. ochrophaeus (Figure 10), D. 
quadramaculatus (Figure 11), Eurycea wilderae (Figure 12), and Gyrinophilus porphyriticus 
(Figure 13).  Following the logging a small number of Plethodon cinereus, P. richmondi, and 
Desmognathus wrighti were captured in the experimental stream. 
     All of the data collected were first analyzed for homogeneity of variance and normality 
(Table 3).  During a single sampling visit the mean number of salamanders collected in the 
experimental stream prior to logging (5 dates; February-June) was 61.4 (±10.9) and 69.0 (±16.0) 
in the control stream.  Before the logging there was no difference (P = 0.677, F=0.20) in the 
number of salamanders collected in the experimental stream (Table 4; Figure 6), or between the 
individual sampling visits before logging (P = 0.327 F=1.62).   After logging (9 dates July 2000-
April 2001), the mean number of salamanders collected in the experimental stream was 28.0 
(±2.29) and in the control stream 51.33 (±4.92).  After logging there was a difference between 
the number of salamanders collected in the control and experimental streams (P < 0.001, F 
=389.87; Table 4).  However, there was no difference between the individual sampling dates (P 
= 0.578, F=0.37; Table 4)
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     During the study, water temperature ranged from 2.2 ° C to 20.5° C.  On the individual 
sampling trips, the water temperature in the control and experimental stream did not usually 
differ before (P = 0.578, F=0.37) or after the logging (P = 0.272, F=1.39; Table 4).  There was a 
slight increase in water temperature in the experimental stream immediately following the 
logging, during the months of July and August 2000 (Figure 13).  This increase did not occur in 
the control stream. 
    Disturbance caused by logging impacted species differently. Desmognathus fuscus seemed to 
recover after the initial logging, although there was a decrease immediately following the 
logging (Figure 7).  Populations of Eurycea wilderae in the control and experimental stream 
followed the same trend suggesting that they were not impacted by the logging (Figure 10).   
Populations of D. monticola declined in both streams following logging activity.  However, in 
the control stream, there was an increase in the abundances of the salamander on the last 
sampling date (Figure 8).   Populations of D. ochrophaeus also decreased in both streams 
following logging activity, but the abundances increased on the last sampling date in the control 
stream.   
     Logging impacted D. quadramacualtus most severely.  The abundance of this species initially 
increased in the month following logging; however, the population then declined over the next 
10 month sampling period (Figure 9).  The population in the control stream remained consistent 
throughout the sampling period (Figure 9).  Populations of Gyrinophilus porphyriticus in the 
experimental and control streams followed the same pattern suggesting that they were not 
impacted by logging (Figure 12). 
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Table 1. Numbers of Salamanders Collected During the Sampling Period.  DF-Desmognathus 
fuscus, DQ-Desmognathus quadramaculatus, DM-Desmognathus monticola, DO-Desmognathus 
ochrophaeus, EW-Eurycea wilderae, GP-Gyrinophilus porphyriticus, DW-Desmognathus 
wrighti, PR-Plethodon richmondi, PC-Plethodon cinereus. Pre-Log Values are in Blue; Whereas 
Post-Log Values are in Red. 
 
Experimental Stream 
Species 2/00 3/00 4/00 5/00 6/00 7/00 8/00 9/00 10/00 11/00 12/00 1/01 3/01 4/01 Total
DF 19 0 22 27 23 2 4 11 19 12 12 14 25 13 231
DQ 0 1 4 23 0 3 12 4 4 2 0 1 4 3 61
DM 0 22 7 4 3 3 0 2 0 1 0 4 1 1 48
DO    5      9 6 25 14 0 0 0 0 0 2 0 1 7 69
EW 4 11 13 10 0 2 7 5 3 3 8 4 11 2 83
          GP 0 4 2 4 17 10 6 0 5 6 0 0 0 1 55
         DW 0 0 0 0 0 0 0 1 2 0 0 0 0 0 3
PR 0 0 0 0 0 0 0 1 3 0 0 0 0 0 4
PC 0 0 0 0 0 0 0 0 0 2 2 1 0 0 5
Total 28 75 54 93 57 20 29 24 36 26 24 24 42 27 559
_______________________________________________________________________________________ 
 
Control Stream 
 
Species 2/00 3/00 4/00 5/00 6/00 7/00 8/00 9/00 10/00 11/00 12/00 1/01 3/01 4/01   Total 
DF 4 25 52 11 1 3 9 11 8 11 8 2 18 16 179
DQ      0 5 33 23 42 24 40 34 29 16 24 22 43 29 364
DM 7 22 4 6 4 6 6 3 2 0 0 1 3 7 71
DO 1 2 6 1 0 0 0 3 5 1 0 0 1 0 20
EW 14 35 22 11 11 16 9 0 4 3 6 6 14 6 157
        GP 0 2 1 0 0 4 1 0 0 7 0 1 0 0 16
Total 26 91 118 52 58 53 65 51 48 38 38 32 79 58 807
_________________________________________________________________________________________ 
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Figure 6. Total Number of Salamanders Sampled During the 14 Months of the Study 
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Figure 7. Desmognathus fuscus Sampled During the 14 Months of the Study 
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Figure 8. Desmognathus monticola Sampled During the 14 Months of the Study 
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Figure 9. Desmognathus ochrophaeus Sampled During the 14 Months of the Study
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Figure 11. Eurycea wilderae Sampled During the 14 Months of the Study 
 
 
 
 
Figure 10. Desmognathus quadramaculatus Sampled During the 14 Months of the Study 
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Figure 13. Stream temperatures recorded during the 14 months of the study 
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Figure 12. Gyrinophilus porphyriticus Sampled During the 14 Months of the Study
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Table 2. Stream Temperatures Recorded During the 14 months of the Study Period 
 
Month Control Experimental 
 
February 
 
6.1°C 
 
5.6°C 
March 8.9°C 9.4°C 
April 11.1°C 11.7°C 
May 14.4°C 14.4°C 
June 16.7°C 17.2°C 
July 17.8°C 20.0°C 
August 17.8°C 20.5°C 
September 18.9°C 17.8°C 
October 17.2°C 16.7°C 
November 12.2°C 11.1°C 
December -2.2°C -1.1°C 
January 1.1°C  0°C 
March 7.2°C  8.9°C 
April 12.8°C  14.4°C 
 
 
 
 
Snout-vent length of  individual salamanders before and after logging did not vary in most 
species (Figures14-19).  One species, Desmognathus monticola (Figure 15) seemed to vary in 
snout-vent length after logging.  Before the logging there was a mix of both small and large 
individuals captured; however, after the logging only large individuals were captured. 
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Table 3. Results of Homogeneity of Variance Test and Normality Test on Salamander 
Abundances and Water Temperatures, Before and After Logging Activities
___________________________________________________________________________ 
 
 
 
 
 
Test of Homogeneity 
Salamander abundance 
                 P=2.168 
                 F=2.168 
Water Temperature 
                 P=0.893 
                 F=1.154 
 
Salamander abundance 
                 P=0.045 
                 F=4.603 
Water Temperature 
                 P=0.912 
                 F=0.045 
 
 
 
Normality Test 
Salamander abundance 
                 P=0.545 
Water Temperature 
                 P=0.646 
 
Salamander abundance 
                 P=0.148 
Water Temperature 
                 P=0.021 
 
___________________________________________________________________________ 
 
 
Table 4. Results of Two-Way Analysis of Variance Tests on Salamander Abundances and Water 
Temperatures, Before and After Logging Activities.  Data were analyzed for effects of stream 
(control vs. experimental) and sampling dates (seasonality).   
 
Analyses df Sum of 
Squares 
Mean Sum of 
Squares 
F P 
1.  Pre-logging Samples 
Salamanders Collected 
Stream 
Sampling date 
Water Temperature 
Stream 
Sampling date 
 
 
1 
4 
 
1 
4 
 
 
144 
4643 
 
0.0360 
153.61 
 
 
144 
1161 
 
0.0360 
38.4025 
 
 
0.20 
1.62 
 
0.37 
389.87 
 
 
0.677 
0327 
 
0.578 
<0.001 
2.  Post-logging Samples 
Salamanders Collected 
Stream                         
Sampling Date 
Water Temperature 
Stream 
Sampling Date 
 
 
 
1 
8 
 
1 
8 
 
 
2450 
196.5 
 
 
1.68 
997.20 
 
 
2450 
196.5 
 
1.68 
124.65 
 
 
35.90 
2.88 
 
1.39 
103.29 
 
 
<0.001 
0.078 
 
0.272 
<0.001 
 
Pre-log Pre-log 
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Figure 14.  SVL of Desmognathus fuscus During the 14 Months
 
 
 
 
 
 
Figure 15.  SVL of Desmognathus monticola During the 14 Months 
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Figure 16.  SVL of Desmognathus ochrophaeus During the 14 Months 
 
 
 
 
 
 
Figure 17.  SVL of Desmognathus quadramaculatus During the 14 Months 
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Figure 18.  SVL of Eurycea wilderae During the 14 Months 
 
 
 
 
 
Figure 19.  SVL of Gyrinophilus porphyriticus During the 14 Months 
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CHAPTER 4 
DISCUSSION 
 
       In this study area, the logging operation began on June 26, 2000, and the next sampling date 
was July 7, 2000.  Within this 12-day period, there was a sizeable decrease in the total number of 
salamanders present in and around the experimental stream, while captures in the control stream 
remained relatively the same (Figure 7).  Over this time period, there was also a slight increase in 
stream temperatures that was not matched in the control stream (Figure 13).  This increase in 
stream temperature was most likely caused by increased solar radiation reaching the stream 
because of the decrease in canopy.  The increase in stream temperature may have been sufficient 
to eliminate some salamanders (Bury and Corn 1988).  However, after this initial increase, the 
temperature of the experimental stream did not differ from that of the control stream, while the 
salamander abundances in the experimental stream remained low.   Following logging, an 
increase in the amount of fine sediment was observed in the stream.   This observation is 
consistent with the results of studies by Hawkins et al. (1983) and Bury and Corn (1988) in the 
Pacific Northwest.    
    Populations in the experimental stream remained consistently lower than those in the control 
stream, and at no time in the post-logging period did the number of salamanders present in the 
stream reach pre-logging levels of abundance.  Bury and Corn (1988) as well as Murphy and 
Hall (1981), obtained similar results; both studies reported a decrease in salamander abundances 
following logging.  Bury and Corn (1988) also reported that the impact of logging differs 
according to species and suggested that populations of the Pacific giant salamander actually 
increased in logged streams.  Although abundances of none of the species in my study improved 
after logging occurred, populations of Desmognathus fuscus, Eurycea wilderae, D. monticola, 
and Gyrinophilus porphyriticus did not seem to be impacted to the extent of other species such as 
D. quadramaculatus and D. ochrophaeus.  
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     Petranka et al. (1994) suggested that salamanders in logged areas may attempt to escape the 
harsh conditions brought on by logging by burrowing underground until the conditions are 
remedied.  All salamanders captured for my study belong to the family Plethodontidae, which 
feed primarily at the surface of the ground (Jaeger 1972).   The observation that salamanders in 
the experimental stream had not returned 10 months after logging suggests that, even if 
salamanders managed to escape the now harsh conditions by going underground, many would 
likely have died from starvation over the 10 month period.  The salamander populations in both 
streams varied over the 14 months, suggesting a seasonal trend in the total number of 
salamanders living in the stream. The number of each individual species collected was also 
variable over time.  Most species seemed to peak in abundance during the spring.  This was most 
likely due to the breeding or hatching season, and certainly owing to the presence of freshly 
hatched spring larvae.  There was also a small peak in the numbers of individuals captured in the 
fall, correlating with the breeding season of many plethodontid species (Behler 1998).  During 
the colder months of November through February there was a marked decrease in the total 
number of salamanders collected.  In part, this decrease reflects the difficulty of sampling when 
the stream was partially frozen.     
     In the months following logging, 3 new species of salamanders were collected in the 
experimental stream. A limited number of individuals of Plethodon cinereus (5 individuals), P. 
richmondi  (4 individuals), and Desmognathus wrighti (3 individuals) were captured.  These 3 
species are not typically found in or near stream habitats.  Their life cycle is completely 
terrestrial, and they are generally found in moist forested regions, rather than in streams (Behler 
1998).  Their presence in the experimental stream may indicate attempts to escape harsher 
terrestrial conditions created by the logging of adjacent terrestrial habitat.  Of course, their 
absence prior to logging could have been due to sampling errors.   
     The analyses of body sizes (snout-vent length) suggest that the size of the salamanders 
present in the stream did not change after logging.  Bury and Corn (1988) and Murphy and Hall 
32 
(1981) did not include information about the snout-vent length of the individuals sampled, so 
these data could not be compared to their similar studies.  Smaller individuals of Desmognathus 
monticola (SVL< 20 mm) did seem to be impacted more than larger individuals, although the 
total numbers captured were relatively small.  The trend toward larger salamanders being present 
after logging could be a result of sampling error.  
     This study acts to re-enforce the results of previous studies that focused solely on the impact 
of logging on terrestrial salamander populations.  Previous studies have suggested that 
salamander populations may begin reproducing in areas after logging has occurred (Grialou et 
al.2000); however, my results suggest that even if salamanders can reproduce, most individuals 
do not survive the small aquatic stage.  This trend could add years to the estimated recovery time 
for the salamander population.   More information is needed to determine the long-term impacts 
of logging on aquatic salamander communities. Comparative studies on the impacts of different 
types of logging practices are needed to determine if the type of logging used may reduce 
damage.  Further studies should also attempt to determine if there is a minimum amount of 
buffer zone that could adequately protect the stream and the stream-dwelling salamander 
communities. 
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